PTEN regulates phospholipase D and phospholipase C.
PTEN is an ubiquitously expressed tumor suppressor which plays a prominent role in the pathogenesis of many types of sporadic solid tumors, including breast cancer, as well as hematologic malignancies. Germline PTEN mutations cause 85% of Cowden syndrome (CS), characterized by a high risk of breast and thyroid cancers, and 65% of Bannayan-Riley-Ruvalcaba syndrome (BRRS), characterized by lipomatosis, hemangiomas and speckled penis. Historically, PTEN's role in tumor suppression has been linked to the down-regulation of the PI3K/AKT pathway by PTEN's lipid phosphatase activity. Beyond the AKT pathway, however, there has been minimal examination of PTEN's responsibility in lipid-derived cellular signaling. As phospholipids have been shown to be critical components in signal transduction and cellular proliferation and PTEN controls cellular phospholipid levels, we hypothesized that PTEN functions as a regulator of lipid signaling and homeostasis. Increased PTEN expression in unstimulated MCF-7 breast cancer cells results in a 51% increase in phosphatidic acid, with a decrease in phosphatidylcholine, suggesting that PTEN may regulate phospholipase D (PLD). PTEN overexpression results in a 30% increase in basal PLD activity. As phospholipase C (PLC) is both involved in PLD activation and is regulated by PIP2/3 levels, we investigated the role of PTEN on PLC activation. Our data suggest that PTEN modulates PLC:PLD activation pathways and indicate that the pathogenesis of CS/BRRS has a more complex biochemical basis beyond simply activating the PI3K pathway. This provides alternative routes for PTEN's tumor suppressor action that may be beneficial in the creation of novel targets for cancer therapy and prevention.